Focused ion beam (FIB) is a powerful tool for making site-specific and uniform transmission electron microscopy (TEM) specimens out of almost all kinds of solid materials. For thin-film materials, the TEM specimens are usually prepared for cross-sectional and plan-view observations. FIB-based preparation methods for the cross-section specimens have been developed for a long time, and highquality TEM specimens that are suitable for retrieving information with the atomic resolution can be conveniently obtained [1] . On the other hand, reliable plan-view specimen preparation approaches using FIB are seldom reported yet. Using FIB for plan-view specimen preparation is especially suitable for moisture-sensitive materials and two-dimensional atomic layers, such as graphene, MoS2, etc. However, special attentions have to be paid as the thin surface layer can easily be damaged by the ion beam or contaminated by re-deposited material and gallium during preparation [2] [3] [4] [5] [6] .
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In this study, we develop fabrication procedures for preparing plan-view TEM specimens using the FEI Helios 600i DualBeam TM FIB system, equipped with platinum and carbon gas injection systems and Omniprobe TM 200 manipulating system. The procedures contain three parts: making protecting walls and lid on the sample, lifting out the protected specimen, and final specimen thinning. We apply this method to prepare a plan-view specimen of a single-layer graphene sheet with a graphene adlayer on it. The graphene sheet was grown on a Cu foil by chemical vapor deposition and transferred to an oxidized Si substrate. The thickness of the oxide layer is 300 nm.
Firstly, the protecting walls and lid are prepared using the material in arbitrary areas on the substrate; they are prepared by making empty wedges surrounding a square area, as shown in Figs. 1(a) and 1(b), respectively, and an additional square hole is milled to make the protecting walls. The lid is lifted out by the manipulator and rotated to an appropriate angle for ion beam milling to shape it into a plate ( Fig.  1(c) ), and then it is laid onto the protecting walls ( Fig. 1(d) ). After sealing the gap between the lid and walls, the whole piece is lifted up for ion beam milling to remove the bottom wedge and reveal the walls, as shown in Fig. 1(e) . The protecting cap is laid on the graphene sheet ( Fig. 1(f) ). The cap protects the graphene sheet from ion-beam bombardment and the re-deposition of materials in the following specimen cutting and thinning procedures. The thinning procedures are similar to those in regular FIB cross-section specimen preparation, including lifting out and mounting the specimen onto a Cu supporting washer (Fig. 1(g) ) and ion-beam thinning. When the substrate is thinned down to ~2 μm, the manipulator is inserted. Its tip is welded with the lid by platinum, and the lid is removed by extracting the manipulator, as shown in Fig. 1(h) . The specimen is then further thinned down. Since the ion beam voltage and current (5 KV, 15 pA) in final thinning procedure is relatively gentle, contamination or ion beam damage on the graphene sheet is not detected.
The SEM image of prepared specimen is shown in Figs. 2(a) and 2(b) . In Fig. 2(b) , the graphene sheet and the adlayer are still intact after the plan view sample preparation. The existence of the graphene sheet is further confirmed by Raman analysis, and the results indicate that the graphene sheet is monolayer and the adlayer region is a bilayer structure of graphene. The diffraction pattern in Fig. 2(c) shows the reflections due to the hexagonal structure of graphene. In the bilayer area, two sets of the 
